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SECTION 1.0 INTRODUCTION 

The U.S. Department of Energy performed comprehensive assessments 

of toxic emissions from nine selected coal-fired electric utility 

units. A similar assessment was also carried out at seven power 

plants which are hosts to demonstration projects carried out under 

the Clean..Coal Technology Program. These data are being collected 

in response to the Clean Air Act Amendments of 1990, which require 

that EPA conduct a study of the emissions of hazardous air 
pollutants (RAPS) from electric utility power plants, and that 

these emissions be evaluated for potential health risks. The data 
have been compiled and combined with similar data collected as part 

of the Field Chemical Emissions Monitoring program sponsored by the 

Electric Power Research Institute (EPRI) and furnished to the U.S.. 

Environmental Protection Agency for emissions factor and health 

risk determinations. 

The assessments of emissions involve the collection and analysis of 

samples from all major input and output streams of the selected 
power plants for selected hazardous pollutants contained in Title 

III of the Clean Air Act. 

The specific objectives of this program were: 

. To collect and subsequently analyse representative solid, 

liquid, and gas samples of all specified input and output 

streams of the selected power plants for selected hazardous 
air pollutants listed in Title III of the 1990 Clean Air Act 
Amendments and to assess the potential level of release 

(concentration) of these pollutants; 

1 



TO determine the removal efficiencies of pollution control 

subsystems for selected pollutants at the pQwer plants; 

To determine material balances for selected pollutants in 

specified subsystems of the power plant and an overall 
material balance for the power plants; 

To determine the concentration as a function of particle size 

of the pollutants associated with the particulate fraction of 

the flue gas streams; 

To determine the concentration of the pollutants associated 

with the particulate and vapor-phase fractions of the 

specified flue gas streams; 

To determine the concentrations of toxic substances on the 

surfaces of fly ash particles; 

To provide data for EPA for use in risk assessments and in 

updating publication AP-42; 

To determine hexavalent chromium stack emissions at selected 

plants; and 

To compare Method 29 vapor-phase mercury results with those 

obtained via charcoal absorption. 

e of This 

Table l-l lists the chemical substances analysed during this 

project. Not all of these compounds were measured at each power 

plant. 

2 



Beport Structure 

These results are reported in two sections. First (Section 2), 

corresponding data for each of the plants are presented in a way to 

allow comparisons to be made easily. Including: 

. Select information about equipment and operation of each 

plant. 

. Coal analyses: ultimate, trace metals, and anions. 

. Stack concentration of trace elements. 

. Overall ranges of removal efficiencies. 

Second (Section 3), more specific data for each individual plant- 

are presented separately. Including 

. Description of each plant, with flowsheet. 

. Flow rates of trace metals at various locations in the plants. 

. Distribution of trace metals in the output streams. 

. Removal efficiencies of the control devices. 

. Temperatures at various points in the plant. 

Rmission factors, removal efficiencies, and other results presented 

in this report rely on measurement data that vary with time and/or 
may be near the limit of detection or below it for many of the 

3 



T8bl. l-l Target AnalySiS 

Tr.cc Elements 

Antimony 
Arsenic 
barium 
Beryllium 

Rediorwlidas 

Boron 
C&Gun 
ChrmiM total 
Cdrlt 

~axavalmt Chroniun 

wrcury SpciaticWCnperison 

Anions 
.a 

Chloride Wl) 
Fluoride UIF) 
Sulfata 
Phosphates 

ntid fpcies 

Ammania 
Cyanide 

organic6 

FOr&+OldEh* 
Oiorins 
FW."S 

VoLatile Organic8 

wcllytdmm 
Nickel 
gelnirn 
Vanadium 

8CnlW.C Methyl Chlorofom (l,l.l-Trichlormthgn) 
grmofon Methyl Ethyl Ketone (2-gutgnme) 
carbm Disulfide Mathylme Chloride (Dichloranethnc) 
Carbon Tgtrachloride Propylene Dichloride (1.2.Dichloropropww) 
Chlorcbmrme styrme 
Chloroform 1,1,2,2-TetrgchLoroethane 
1.4~Dichlorcbenzene Tetrachloroethane 
cir-,1.3-DichlorDpropM TOluCna 
tram-1.5Dichlorcvcpme 1.1.27Trichloroethwe 
Ethyl gen2Me Trichloroethene 
Ethyl Chloride (Chloroethane) Vinyl ACCtltl 
Ethylene Dichloride (1,2,-Dichloroethane) Vinyl Chloride 
Ethylidm Dichloride (l,l-Dichlorwthuw) Vinylidm Chloride (l,l-Dichlorcethm) 
Methyl granide (Ermmethurc) n,p-xylem 
Methyl Chloride (Chloronrthan) o-xylem 

Semivolatile Orpanics 

Acnupthm 
Acenaphthalm 
Acetophman 
L-bminobiphenyl 
AniLim 
lnthracm 
Emridim 
Emzo(aMnthracme 
BR"ZO(~)pYMX 
gmzo(b)flwranthme 
Bmzo(g,h,i)perylme 
Bmro(k)flwrsnthmc 
Benzoic Acid 
Bmzyl Alcohol 

IndmWl,2,3-cd)pyrr 7.12.Dinthyl~Wmthrrrr 
mphorm@ Dinrthylphemthylnin 
Methyl Methwmsulfwtc 2,&Dinrthylphnol 
3-Ycthylchlolnthrm Dimehylphthalgte 
2-Methylnphthalm 4,6-Dinitro-2-rthylphnrol 
2-Mathylphewl to-Crgsol) 2,4-Dinitropheml 
L-Methylpkwl (p-cresol) 2,4-Dinitrotolum 
W-Nitrogo-di-n-hltyllim 2,6-Dinitrotolwne 
N-NitrosodimthylmirW Diphenylnin 
N-Nitrogodiphmylmine l,2-Diphanylhydrgrim 
N-Nitroscprc+-ylaWw Ethyl I(ethmnulfonate 
N-Yitroscpipridine 2-Nitrophmol 
Naphthalm L-Nitrophenol 
l-llaphthylamin Pentuhlorcbanrm 
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Table l-l (continued) 

SemivoLatile Orgmics tcmtiwed) 

I,-Bronophenyl Phcnyl Ether 2-Yaphthylnine 
Eutylbenzylphthalate 2-Nitromilin 
4-Chloro-3-Yethylphml S-Yitromilin 
p-Chlormiline 4-Nitromilin 
bis(2-Chloroethoxy)rthane Nitrebenzm 
bis(2-Chloroethy~)ether Di-n-octylphthelate 
bis(Z-Chloroisopropyl)ether Dibenr(a,h)mthr~cm 
l-Chlormephthalme Dibmz(e,j)acridim 
2-Chlormaphthalene Dibmrofurm 
2-Chlorophenol DibutylphthaLate 
4-Chlorophmyl Phenyl Ether 1.2~Dichlorcbenrm 
Chrysene 1,3-Dichkorobmrene 
bis(2-EhtylhexyW)phthaletc I,&Dichlorcbmrm 
Flwrmthme 3,3’-Dichlorcbmzidin 
FLWXMC 2.4~Dichlorophmol 
Hexachlorobenzmc 2,6-Dichlorophewl 
HexachlorabutAene 2,6-Dichloropheml 
ncx~chlorocyclopmtadime DiethylphthaLate 
Hexachloroethan p-Dimethyluninoazcbenzme 

Additional Elncnts 

Aluniran 
Calcium 
iron 

Magwsiun 
Potassim 
Sodirn 

Silicm 
Strontium 
Titmirn 

Pentachlormltrobenrm 
Pmtachloropkmol 
Phmacetfn 
Phenmthrm 
Pherml 
2-Picolim 
Pronnidc 
PYrHy 
Pyridin 
1,2.4,5-T~tr~chloroknzcn 
2.3.4.6.T*tr~chlorophmol 
1.2.24.Trichlorobenznw 
2.4.5lrichlorophenol 
2.4.klrichlorophewl 
2-Flwrobiphmyl 
2-Fl~mrophmol 
Nitrchmne 
Phenol 
Terphmyl 
2,4.6-Tribromophmol 

Zinc 
Urmim (coal only) 
Thoriu (coal only) 
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substances of interest. In this summary report, highly uncertain 

results have been flagged in the tables. For a more comprehensive 
examination of uncertainties associated with this data, the reader 

is referred to a companion report, "A Comprehensive Assessment of 

Toxic Emissions from Coal-Fired Power Plants: Statistical 
Correlations from the Combined DDE and EPRI Field Test Data" or the 

complete testing reports for each power plant listed in the 

Appendix. 



report. In the Nelson Dewey report, mass balance calculations 
involving non-detects were carried out using the detection limit 
for the value. 

In the tables that follow, flags are used to classify the data. 
The flags and their definitions are: 

# 

A 

B 

C 

All samples used to calculate the average shown are 
non-detects. That is, the compound was not observed in any of 
the measurements. 

One of the samples is a non-detect, and measurable quantities 
were observed for the others. 

Two of the samples are non-detects and at least one measurable 
quantity was observed. 

More than two non-detects observed. When three samples are 
being reported using an average value, as many as six results 
could be involved in determining the average value. For 
example, in some samples, the entrained particulate phase and 
the gas phase were analysed separately providing two results 
for each sample. 

Collecting and analysing stream samples in an operating power plant 
is very difficult. Load changes and natural variations in 
operation result in changing conditions over the duration of the 
test, which normally require several hours ,to complete. Because of 
this variability, similar runs on different days would not be 
expected to be exact replicates. Therefore, the limits of 
uncertainty have been calculated for emission factors and some of 
the other results. The technique used is described in the 
publication, ANSIjASME PTC 19.1 - 1985, "Measurement Uncertainty." 

9 



The result is a 95 percent confidence interval based on the 
standard deviation of the samples and the StudentIS %80 probability 
distribution function. 

Uncertainty analyses were carried out in the same fashion in the 
majority of the reports. Two exceptions were Plant Smith and 
Nelson Dewey Station. In the Smith report, uncertainty appears to 
be simply the standard deviation of the three sample values. In 
the Nelson Dewey report, no description of Uncertainty Analysis was 
found. 

In the tables in Section 2, rather than list the calculated 
uncertainty values from the original reports, uncertainties greater 
than 100 percent have been flagged as follows: 

U Values with uncertainties greater than flO0 percent. For. 

example, if a value of 10 is flagged, the true value is 
expected to lie somewhere within a range equal to or greater 
than O-20, 95 percent of the time, for runs made at the same 
operating conditions. 

N An uncertainty limit is either not known or not calculated. 

10 
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